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(54) PHASE SHIFTER INCORPORATING SWITCH FOR HIGH-FREQUENCY SIGNAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide various kinds of 
systems incorporating a switch which does not consume 
much power, can be manufactured at a low cost, has 
linearity, and can be suitably integrated with a CMOS 
circuit for control, etc. 

SOLUTION: In a switch, for example, micro-strip 
segments 802 and 803 and electrodes 805 and 806 
holding the segments in between are arranged in the 
opening of an insulating spacer provided on the surface 
of a substrate and metallic thin films 815 and 816 and a 
metallic plate 825 are mounted on the surface of a 
dielectric film 812 which is supported on the spacer 
across the opening. When the electrodes 805 and 806 
and metallic thin films 815 and 816 are grounded, the 
dielectric film 812 becomes flat and the switch is 
opened. When a positive voltage is applied across the 
electrodes and metallic films, the electrodes make the 
metallic plate 825 to bridge the gap between the 
segments 802 and 803 by bringing down the dielectric c 
film 812 and close the switch by inductively coupling the segments 802 and 803 with each 
other. When the voltage is canceled, the dielectric film 812 returns to the flat state. The switch 
operates within about one microsecond and can be integrated with a multi-throw switch in a 
microwave array at the time of constituting a phase shifter, a filter, etc. 
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^<7)^7>f ^ h 'J 7 y-t^^ > M 2 0 2 , 1 
2 0 3Srffli^ o ^H 2 2 1 , 1 2 2 2 UEpiD S ft- 

* M:BSft^i«»Rl 2 1 5 o^frte^^*^ 
J: 0*<, *3-C***&AJR»itl 2 1 5 (4, il 4 
d UBI»S<x^ J: 9 led*! h i:B8LfcS»f 20 

[0 0 3 4] 7. »l#««v^^uxh'j7^t«i 

H 1 5 a , b (4. 1 3 3 2, 1 3 3 3 

4T>f^n^hij7^-fe/>>H 3 0 2, 1 3 0 3 £ 
H^:£Jg»$ll 3 1 5 

-Y 1 3 0 0 *WfffijEffiHT^i- 0 ^Y-;f 1 3 0 0 
(4, 3lT»f*«OTR3|-r-6fc*^XW>f ? u * h 'J y 
> KO«*tt-&Ofc»HJ|i-»»^JR»m 3 
1 5 S«ffltS:i:(:j:oU>f 1 0 0 0 30 
&o SMKiHl 3 1 514, ?9E^%jKj»ffi(cS 

*M**«««:^-r ha ic> msi 305, 1 3 0 6 

b ^TU»*fMtB«:*+*3&»Xi4^i S Shtv^ 0 
m 1 5 b (4, B15 aOffiUftjftftjBlHr&olBfffiBIT*) 
19, *o^d^«S«:|g»i-^ 0 01 5 a 14, 
i3^^^i 3 0 7^*L, ^<7)^^^ 9\±W& 1 3 0 
5 t 1 3 0 6 ZmWiLs ^oi/:70n^ h ij y 
^>>M 3 0 2, 1303 ^iit:fttSo 
[0 0 3 5] *JSR*R«:«iL-6»a**«0^>f y 40 
1. 

116a. b(4. lo(7)v^^nxh'j 7 ^itM 

**awo&jgia4i«o^ 1400 zw-mmRif 

BfSiEffi0-e^1-o ^ 7 f 1 4 0 0 li, 2 ^ m 

« S OZ»ft*y U a >■ 1 4 b%»ft»l 1 4 0 1 *m 
Uv'Jn >*«£-&^, 14 0 1 tf^ffiJLK 

^oai«^^--9-i 4 1 ort^BBPrt^eiSj»Bv>f ^ 

o^h 1 j7^^>M 4 0 2, 1 4 0 3STOJai 
11 4 0 6 £Htx&o 1 4 1 2 (4. 1 4 so 
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10ii:*/:b?*o:oHntifc^ **>*HB"CT 
^JS^tv^^n^ F 'J 7 y 1 4 0 3*c»«i--& 0 ft* 

-tft-PfU iflS-r^o X^7f 1200 
£BBLTOJ:dK* &JR1R1 4 1 2X0TMU 4 0 6 (4 

i?ti^^l4 12 *«|nJS-t*\ Hit:J:otI14 
1 2 4-IIT"7^^d^ fij 7 -f*7* y h 1 4 0 2 O 
vOu^h'J^l 4 0 3 -tr^^> h^O^-A^S! 

[0 0 3 6] Sffil 4 0 6i4®tft%l 4 0 1 ft£>^ Z^ 
m^mtzt>n, RZ>\ SDX.T, #^ita^2^mOK 
ffc?»<0*^ h 1 4 3 0^)71/^^5// mOrafiS«rfl)to 
tSil 4 0 6 tiiLt^jBL *;h/C* ffitt 
fbWffirt*£«8ll 4 1 2 £T^3I< t £z<£>]g|f4mffil 

4 0 6 tc«»L«:Vs 

[0037] mvix^-^r 1 4 i o 14, 0 0 fx m<D 

ttS. ft2 5 0^m^S (HP) , RV t m2 M mOM 

5 o v>f * h ij y > h 1 4 0 2 
14, Sffil 4 0 6rt*P>#tt£;h,&fc*l;: 5 0 - 7 5 /zm 

<klz$>&*<OPlj&M3-lz&\,*XWZf5 0-7 b txmt% 
h 0 Z<DZt1>U mi 4 1 2 tO**4*»ffi«. Lfc 

/hSv^ttftWSt^JKSr^-t-o Sffil 4 0 6(4, 
mtfy 14 0 1 1 ^ mm2<D^Zfrft\Zffifzt>2>Z 
htf$>ho ISl 4 0 6 ^1412 t©IBO*a*3r3 0 
M*«roK£31#T*fT, j ? a * h >J y :/ 1 4 
0 2 t08»$«iit:4*e Rl 4 1 2 (4, T)V^ 

— ti* ^o^o. 4 ^ mmzx&ho znn 

«t »), II1 4 0 6 0BM*tf>HK mi 4 1 2 
xh'J^yi 4 0 2^«b3l^_h^07K¥twM-r7t*0 

*»arnia**««"r&o ^>*>^^, mi 4 1 

OD^pjy^H 0 3<7)ii:ffiS*fai4. ^Afef-s-^ 
[0038] HI 7a, b 14, 7s 4 y -f- 1 4 0 0 

*njB*w^?g«-ci4 4 < XMi&w^Mtfii^mmRv 
mMjEmm-vm-to -o^^astzjsv^T, ski 4 1 2 
<n— -}5<nm\±m%&m'*4 ^ 1450 
^ h y y-r*y* > y 1 4 0 3 tcs^-r^o 

[0 0 3 9] 2. ^«»K*«5l*^Sie^ 
EI18a, b *4, X^f7f 1 4 00 [W| Cf$> >2> A*, *v 
*U7s h »; > h 1 5 0 2±<nm* « 0. 

0 5 f± m) i!M9 1 5 2 0 *ffllx.^*:^0»S|| 
JS^JO^att^ >f7f 1 5 0 0 Sr¥®H>S.^»fffiIEffilil 

"C^i-o -^(4, ^JRKl 5 1 2^>f ^D^Mj-;/ 
Hr^^ >M 5 0 2 U«»-*-*0*|WiI:L*o*>r 

1 0 0 05^1 3 0 0 ^ n ^ h >j y -f<W& 
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[0 0 4 0] EI 1 9 a, bli. L*oE«3l 
TtfSESrV'f h g 7 :/ 1 5 0 2X^1 5 0 3 CO 

it*^**^*-*-*** iso ooiissja 

4- I FffilllS^BfIS±MlI-C7F-r o a > 1 5 3 2. 

1 5 3 3«i«li*«#U * 1 5 4 2. 1 

[0 0 4 1 ] 3. **R^JniLr 

E12 0ii> I^±14IJ|I1 6 1 5 £flS;c£g£m#§l 10 
1 6 1 2X-*>2>Zb&ffi&A'( 7* 1 4 0 0K»(RLT 
v>&*<f?*i600* BrffiiEBHT^-to R»#R 1 
6 1 2li*-Aigjtt£Kih^£**, Tflv-f h y 

y roMSI 16 15 JiiU^^f ^d^FV^ 

^s*********-*., mmitmi 6 1 2 4>«jbuu 

ttz, 3IT*f«tt*^£4**!&R*llft*i-*o 0 2 0 
[0 0 4 2] 4. *«KHiPx-C»«flcR»****- 

20 

B2 1lt K^T1H^«»K1 7 1 5£fitx.£f§mte®l 

1 71 2t*^:^^^>f7f 1 4 0 0t:«fiLt 

A>f 7*1 700 *KfMIEffi[llT^:i-o <T*Ui. 7 
<< 7* 1 4 0 0Ki3tt*J: 3 *^KOiftln»m<MS 

[0 0 4 3] F-ya>/7U^ft777r (tor 
s i o n/f lexture flap) $:fix^!ffS 
$kMM<OX>( 7* 

1. 4*79-;^h-y3>t-Aa* 

122a, bfi. 2oO»V^«t >y 1 8 2 K 18 30 

2 2i:J:otSi^^f7 (stif f)4l79 
■^18 1 2KJ:oT5fcKI£^S;ft*:]R*>f y^tm* 
**»EO»a*ifc«0* 1 8 0 0 ^TMHStf 
BfffiiESia-e^i-o -*tli. 113 a, bj(>l4a> b 

S*"7^ 7^1812 till 8 0 2 ^OPaloaEEoep 
SDIi, 7777'18 124:K?IL^:^7777 P K 
tit><D\i > vSrii^ttOH*) K (SI2 2 bKiSV^T) R 

«Ptf^lRj^IalteS-fr*o - :^7777'010(7) 

»*3l£T*f'Cv>f ^n^ y-f*.y* > h 1 8 0 40 

2, 1 8 0 3i:8»J*t, h v y^BH* 

18 1211, *3-^>f >^*K*oT«jft^£>ii5Jg 

*?l&«S-t»\ 777^1 8 1 2&I2I2 2 b tcistt* i: ^5 
i:**i:¥!fi:M?*Jo 111 8 0 5^epjn 

777^1 

8 1 2 <DR*t»i:7>7'4 >jT/ly Kl 8 0 7^1*0 It T 
8 0 6±O3ITtf«E**Bfe*StL*<0i:|f|li#*z«ffii 8 so 
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7^^^>H 8 0 2, 1 8 0 3 I*, WSnmSmJEO 
77-^1 8 1 2t*7>f^nxh , j7 7 , -t/ 

•7-7^^1 8 1 2i*iK&fc Lt^oox h ■; yymm 

{Z^-Ti Kfi^OT. :^777yii:070nxF'J 

«D*Uiilt4*8K*K«rMHL*o^>f 7f^*gS 
[0 0 4 4] i«777yi812li> m 2 0 0 ^ mfl 

loo// msem-*-*) xtnrr* 

JP< (5 /i m) > < y^^f7t«*)*ofc&*t 
0®-^^ ^S^^o >v 1 8 1 2, 1 8 1 3 ti> @2 
2 c&tfgI2 3 aUH*Sfttv^J:^:^^-t±o 

tci3tt£*-f v*\zm$l<r» hCXIii2 3 b 

\zmm S ^^r-itO^JR*^ #*t ^ati 

[0 0 4 5] 2. ^JS"7v 7^^-73 
El 2 4 ali. vOn^F'J 

-5-<Offe<7> ( *-C«iX^ 7* 1 8 0 0 Kg{ftLTV*£;*>f y 
* 1 9 0 0 Zm-fo 7OnxMj7/190 
2 . 1 9 0 3 l±, mnWWM 1 9 2 0 *^i-^>o ^n*9> 
«E**««1 9 0 6 H6Pip$it & 777"/! 9 
12#t>vl92h 1 9 2 2 <om*)^m&LXy i 7 
y~fl 9 1 2<7) 1 ocQj|it3|£T*f-C, ^tL^bO*v><^ 

by 7^:ft)l*?^ Sifi^lJKt^o 
10046] H24b 14, 3 >bf-A 1 9 1 2 i: 

*&ft#S**6^**U ::t7^n^Mj7^i 

9 0 2. 1 9 0 3 12 tf- A 1 9 1 2 <Diji<Dg S /ittO^ 
m*^-t*>o *ti*>x.. tf-A 1 9 1 2a*5M*£»rt^ 

[0 0 4 7 ] 3. 4*79yy7U?ft*-A»^ 
H25a-cli, #K"C"7 U * * * > >* 2 0 2 1 -2 
0 2 4 i:J:o xmM ? tl/c/j ff^Jg 777^2 0 12. 
^-^m®2 0 0 6 > 5U f 7777 , 2 0 1 2<OT£«* 
vOn^MJ7"/2 0 0 2, 2 0 0 3 4r^tf*§IWO 
>f 7*2 0 0 0 *¥«H»CTWfBiEHH 
T^-to 7777 p 2 0 12ii, ^ ^> O t: > v «t 0 H< 

2 0 0 0 (i. ^J: o icftft-T^o 2 0 0 6 t77 
7 7 p 2012 torauSBE^EPin^fliv^^l^ U2 
5 blZ&tfZXi U ^ > v 2 0 2 1 -2 0 2 4(1777 
7^20 1 2 J*7^f^n^h'j77'2 0 0 2, 2 0 0 3O 
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tPMZtiZt^ 77 v 72 0 1 2 li3l£Ttf <b*tTfc > 
niciot, 12 5 c uJ3tt^> «t n i::w>f v3-iffl 

[0048] ^>f7f 1 8 0 0 KibMt& >vtc^ftlL 
T. > v 2 0 2 1 - 2 0 2 4 Ji. X ^X(i* 0 .X h 

[0 0 4 9] 4. y*/7l/^^^#ft*S^ 
HI 2 6li. SS^^O^ 46^-7^ ^ nx Mj 7 7'2 10 
2/21031O (S^^Wgtit^/:^i:I 
1210 6_L<7» 2 12 0i:J:oT^>fyf 

2 o o o <h i ^ \zm* &*5km<nft^%m&\<n* 4 y T 

2 10 0 ZMMAEWmT-TF-fo t>v2121-212 

g^«y^i:J:ot7777 p 2 1 1 2 *o 
[0 0 5 0] ?l±tfX?/?!Ttf^^v^^a*iS0iJO^ 

-f^f 20 

1. ±.iiJ?l±tf^JS^^r«x.^^m^ 
HI 2 7li. 1 4 0 0 tC^iftLTV^^ t >f * 

2 0 2 t:SSt^iIl2 2 1 2ffl3!_L 
tfmSli: LT^ffl-r^^Ii)D_LffliJ^jl^Slfm^2 2 5 
6 ^«x.^^^<7)« : iS^i&^J(7)^^ 7f 2 2 0 0 *Bf 
MJEmmx-m-to X4 y * 1 400 tcHULTOJ; o 
^C<^m®2 2 0 6 <hg|2 2 1 2 t <OflflU£Pia £ fttzW. 

fflR 2 2 5 6 t^H2 2 1 2 £ CO WumEE^PiJD $ tl 30 
* (— T««ffi2 2 0 6 ^12212 fcOIWKIiW 
Srt*6PJn3*L-C*v*) 122 1 2**3IS±*fe> 

ttr. :^>f ^^*ea<o -ttt*9>x.. x>f7f i 80 

0, 1 9 0 0\zmULX, 7s4 y^2 2 0 0 it. 7s ^ y 
[0 0 5 1 ] 02 7ti> ttz. A^-*r2 2 10. 2 2 

^191, *fL*m2 2 1 2fclrax.T±«KKJ*i-*S 

[0 0 5 2] *icBl^S*t7tffliOlMfc«feifc, m^fitJ 
* *-Htt3-£&*:aK«2 2 5 6 KjjWtt Lfc±«3l 50 
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[0053] w&fcy ? v y*«iL*awc3e*ii«o^ 
i . si^r^-a^ 

112 8 a. bli. El 2 8 b ftfcJS ffiO 2 ooS 

fcftm*m*z&mv?*i:ft^xmi&2titzAT7^ 

4 > ^iHRXii»BI2 3 1 5 0«JBfcJ:oT5fcKBW!S 
*tfc*>f 7f i:I^^$^(7)5f®IWm^ ^2 
3 0 0 Sr^ffiiaXtfWfffiiEffiiaTBUB-f&o TiW, I 

(B28b02315R) K«S L> XCT»2tt» 

(12 8 b<7)2 3 1 5ISB) IZftM-tZo Z.tlh<Dik 
Mi. 12 3 15 t3\Tlfmm2 305, 2 3 0 6 iO 

i«x 1*1*2 3 1 s t±®fi\±ifmmm:2 3 5 6t<om<D 
¥*>t>friz#\l}n2tLtzmi±iz£^x h y)v-tz>zti)*x 

^o/^|2 3 1 5#2oottgO 1 OKA* 

El 2 7Oi^l:Ittltv^ 0 /n^ J ?)l>m2 3 1 5 
fi, ^fll^^-f 72 3 2 1 , 2322 tc^ "9 fttt ^ tlT 

htttffl-t*^^ 7f 1 2 0 0<D<t1XlZ'&7X$>?> ^ 
^. totU^-f B D pI*^'f 7f 2 2 0 0UiflL 

or^o?t6^ * m&'tztzibizmttwmzJVL •? 
[0054] ft#»^. ^<-f -<0R 

>^i:iotIfittgHli: h ^i/S^iti*-cj«&o 
±«3l±»f»«it2 3 5 6tf*9"C4<, SI 

£ c o h ^ ^mto tz * t^ffiffl -r & - ^ *** ^ o 

[0 0 5 5] (SJf/^TWO) lOg^^^Jf ^ii^ 

(Euler buckling criterio 
n) H«#U d^flse*i»«i, 6 LtM*^* ? lOiPS 
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[0 0 5 61 2 . ^.^H^aiS^- 
X-Y >-^2 3 0 Oil. •{■©'V^ ^ n 7. h 'J 7 "/-tJCfSH; 

0. 4 ^ ml?£07;V5 -7 ATlgRM^Srtix^ 1 . 5 

BE fcttfli t * - 1 ifit* £ « -e h h o o 
[0 0 5 7] 3. fl&aS*fcLT03l£5£&*BI 
^>f7t2 3 0 0tt. * fc, ^-fjfUOO CflMK L 
■C, ^WWKXIi^MttaW***!!!*:*^***^ w 
-f TIC ft»tfe<tfc 1 ?dxM)-; 7";&a*§g 

<0T0#-7On^ f- 'J 7 7*Ktttt3:M»*o 

[0 0 5 8] 4. n««tt«liiL«Kfi^«ll 
12 2 9 11, X-f7f 2 3 0 OOlfcjEi LTOX-f -7-7-2 

2 4 5 6I±, ffittl*>i**lt2 4 1 5 fcSfiiH'&o £*i 
II, S370D^ MJ ?7*g|±tfM/MTK»*lL. 

*>, ffi»lM'*«l2 4 1 5U»*3;h.*:A3v>f 

h'J y/B, 12 4 1 5**T»f<bti&t #^1 Hi*-v-f 20 

^nxh'Jy^2 3 0 2 CSSStLSK Xlil2 4 1 
5ri*±lf ?>*t.S t £Tlg&3l±tfmffiH2 4 5 6 fciILT 

[0 0 5 9] »iS*ttWlW#SX W 9 
X-f-;ffiJ 0 L*»L4**P>, dftibOX-f y^li. 

[oo6o] i . 30 

» D »i-e*s. ra«ic 122 9(1, mmMfttmmi-Zo 

[006111230a, b»l, (•-/3>77? 
SSA-Y y^-2 5 0 0 SttfU i^X^f li h—> a 
>77 7 7Oll3£ttO^e>;^<0ffl±c7)^ffi2 5 0 5. 
2 5 0 6£fflv^fc>v2 5 2 1. 2 5 2 2 i:iott 
f|$;jT.££JS7 9 7 7*2 5 1 2 Sr-g-tfo ^Oo^PJ 
■7 7" 2 5 0 2_t<7)A2jli. 7Onxh'j77'2 5 0 3 
XII 2 5 0 4 Of Tohir^ttho Sic, 7,-f 2 5 ->o 
0 0£, B3 0 c i:0» Siiit i t i±ffl»»^i: i o 

>77 -7 7*li«JSifcitfeilt$*i, *>070D^Hhy 
2 5 0 2 t 2 5 5 2 Z>X\±-* 4 9 u 

X h V -7 72 5 0 3 *Jt#*>j*Hfc2 5 5 3 Kg^TS* 

[0062] I231I1, 7, A y * 1 4 0 0 OJji^&fn 
!!i:#x.f>*i t fc-C**J|l*;5Ua:x>r 7f 2 6 0 0* 
¥ffil2-C^1-o £JglK2 6 1 2 11, ^M7*SfiLTA 
ij-T-f * h 'J -7 7*2 6 0 2 KgM&U 50 
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TlfmS2 6 0 5, 2 6 0 6Oi^#4oli2 6 0 
5il26 12 i:OHJ«)tt*3IT»f*ffi-CJBlT» -OK 
^I^Tlf-C-7^ ? ox F'J-;7*2 6 03 
T, 1 oo.X'f &I-. HS2 6 0 6<0# 

^■1-1 l):^vOD^ h 'J ^7*2 6 0 4--3l§T 
IfT, ffiO^^ vl-imCZo §12 6 1 2 11. £>2 5 0 
^ mH&r/igM 0 0 // mft$-C*c-C 1 < , iiUbOv 
^□XMJ'; 7°0±&2 mOj?r^-!!S£*l&o 
i&3 0 5K;U VWmZ 0. 4 /i mOT;V5-7A|Ktr§l^ 

[0 0 6 3] 2 . 

123 2 a, bll. #SES (SP3Ti u ftfJ) X^f 
7f 2 7 0 0 *¥MI2S.O r l0fSiEffil2t l ^L, Z<D^-i 
•yf-HX-f 7f 1 4 0 0 "C^HaoiSMfl** 3o<07.^ v 
*o/M7igfiLTA*70D^l- 
V ?7*2 7 0 1 K*«Sixfc*a&«It2 7 1 2, 3o 

<D^z*.w,m2 7 0 5-2 7 0 7, &u**§=!i-f » m^-T 

On^Mh 7*2 702-2704 £fii;i&o 
M, Aft«*»=it»tt(C» Xll^Ofi5ICJ3V^Tl2»^ti. 
Sid KKaiWcov^-f Tffi&M^tfSiS: 
t icl oT, 1 ovf h 'J 7/S 
O*? 1 T if mm. £ -g- tr i £ 50 T -C § * -C a*> -5 d o 
[0 0 6 4] #«=&7> ^7f 2 7 0 0 (O^m^^aaM 

ii. •eo3-o<oTffl'7^ ^ox h * 7*ojggf_t<ottm 

4MkKCJ:9T8J H > cg|SI&tL*fc'KA.«. #r/. -tlx 

[0 0 6 5] 3. 
123 3 all, ^SX'f ^f2 8 0 0 Sr¥MI2-e^ L. C 
n*l2 3 3 bK.1kJLtMzmm2Mzy 4 
i t^-C-ab^do X'f -7-^2 8 0 011. ^JSK2 

8 1 2 Sr^"*. iti*X^-t2 8 1 0#6o^HJ^y 
Od^H)77"OUT1 -OUTeSl/ffilti^C 
**K©±KS*-r*„ AS-7^7n^F'j7 7*SO f a3 
^jv-f ^nx h U y 7*11. SiS/^W7 : or@SL-C®l2 8 

1 2 0>KJ**KSM*U ^0#^I1M2 8 1 2<0ii^» 
*4T*>f«i-fc»t-f >^^^*^tro 128 

1 2<7>gB7>£3l£Tlf-C. fOiStitt^-fJ-D^ 

h 'J 77tltt?*4,, ttOSUSfllURLTOJ: 0 IC 
^2 8 1 211. AlJ-rJ ^nx h 'J -7 T'&O'fcB*)-^ ^ 

[0 0 6 6J 123 3 b<?>y4 )V?XI±-f >f-r>7.s 
-&Ic.ffl(CiSV>T. OUTl-OUT6iIi?W:6o 

om^j^-f^nx h >; 77*11, *^xii^xii7.^7' 

37ftCl-C 3S.y*^ > V 9 ? L 1 - L 3c0V^fH 

[0 0 6 7] Sfig||ife^J<7)^fi&7, -7 (shunt 
s w i t c h ) 

0 3 4 all, ^gS-e?iJ-*gS7,^ vf-flHfi*H»L, 
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&mmm<Dx 2900 ?rfiit/ft„ 1* u» & 

JKBH2 9 1 1 »i, 3l#T»f htlXXlJTj Y 'J •;/ 

&0*&JSBg2 9 1 2l±?l#T(ft>^tTMT^^D^ h>; 

[0 0 6 8] 13 3 4 0 1^13 5 a (4, fttttt»2 9 4 
0, 2 9 4 1 5y t t*HK2 9 4 2 *ix.43^U-t 
^^f 2 9 3 0 fcspffiHXOTBrffilEffiBI 
T-^i" 0 /U72 9 4 5, 2 9 4 6 l±. 2 9 3 2 io 

**HS&2 9 4 2 <D±.m2 /i mU!®SL:J»o£<01£«- 
*»KlttKa5tti-4o <P*&S&2 9 4 2 14, ltm#2 9 

£*i£o 4 J *MSS2 9 4 2 tcE|l*n$n^:?ITtf1iJEI±. 
i2 9 3 2 *9IST»fT, +**tt*S*WCtt*lr*- 

& O 

[0069] HI3 5 b. cli, ifc^ttUliffiSUS:;* 4 >^ 

Siting <&'I@SIJ53-S&I4& A X-T -^f 2 9 3 0<Oi^ 
-Cfc < „ X14HI3 6 a. bUBMBSfifc-fcoKJii— BSi: 
M^'&to-tir'bHT J: v^o ft#WK> I» a > 7 9 ? 7 
X'fyf 2 5 0 0«r> 8Mfe3*l*:77 ? ^t^Cttfflt 

[0070] «Kg£tt*i 

±.&<r)Z.H y^«r, E13 7 a ~ c. 13138a, b. Rtf 

[oo7i] i. x^--*^*-* -yf-m-nm 

t>iSr*J-i:M-??i:5<ii, CMO SMWI^l'fyf 

y/77 -r -lc«k t?-^C*^ffico^BlfSrEiBL, 
|X7f-;r (t imed etch) Uofy^X 

L> ^ZMiXf- -y -fits* U— y (step cove 
rage) fcfl&tt £ i: „ 

gg< ai -^-f- v^i-^> 0 B13 7 afe.BSo *V»t\ ^Z&\H 

@£Jfcfi5; KM 7 h (P3xl4\ TiW/ 

pt/Au) imm-tZo tuoDxf'j?^^ 

Sri <om<^Zi-&Z>£ ii:itia*olt4, x^ so 
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k) jxt'^tvL, ztiwmmiWik-t&o Z<DA 

4. H3 7b#M. 8£j£l4, <fc •) Aif^^f-y 7**/<l/ 

&mnwk*ym-tz Mz.i*. m$o. 4^mx- 
o // mii) kzm±.x^-i rft^tnmm. ^zmtxr 

LTKOH) o HI 3 7 c #M. «ftt-> K<OTl"IRIP£ 
[0 0 7 2] iO/o-k^li, Jt®Wit«fi<)-e, y'j7 

Essffl c m o s aufflim^ mssxtiffewifeaiiss t *tc« 
«-r-&^i:7)*-c^^o 

[0 0 7 3] 2. ^7-*^ hi#Sftfc^-f 

ft-*-*. >xiz^ ')? h*7izxix&m («*.ur, (it? 

0. 3 M mfP^OT i W/P t ) ®.S&ZMm-f2>o HI 3 
8 a#Io 'Xv^T% ^'f v ■?-fr'b%l&irZ>-? 4 t? v * h 

b 1/ ^ Xli*'J 7 f > t >t4. Z<D*s< 

-v-±izmw.c>m$izm&m(r>miMm-tz> 0 t©f? 

0. 4 miP$<OT;W5 -^ASr^-T^o ^cv>T, * h 

^>^-t*o H3 8b#M3 0 ztibVH Ti1c.mi-Z> 
tzfiiZ&M&fc (conformal metal) 
(IRIx.»i\ CVD?>^f» «r*«L, h 'J 

7757-f --ei<7)*7^^JS4•^•>•?■>^Lt:clw/^M 

r w jsw© <b v?) « mx z <r>&m * w^-t h o 

[0 0 7 4] /t-f TSrtr^JffiL, *v>Tl 

u y \-*7im^xmn-tz>zti>x£h 0 

[0 0 7 5] H-ailifeffiKO^ffiSS 

1. S)»x.«lf&iSjE#ffif* 

13 4 0 14. ^|gW<O»JS^ife0B<O4 e -y h«)«x.«Lft^ 
WiS®^+9S (switched line time 



(11) 
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delay phase shifter) 0$EB&£ 
7ji+o YH2 0 01&&W&A4 7f ico 

*i- 0 

[0 0 7 6] 2. ttftttW'W r«J » Ktt^miifi^ 
*B8f 

(4, 20(03 d BffitlJK- h ±Kfi3Mt*:|^<DRS*fli 

aR»Kjoltsit*»o^\>f -ry y ka#--k- h±T-$£igi 

W«»©ttfflfci : i B8fii£;£-r* 0 fcLJlUft©;*** 
oaWffiftA^ffl £ *l£ ft <b (4\ £KltrtlS£iK ift 
**K*t««tott«c i o rftje $ it jar -f r 

y y KA7J**- h^Myj? K|&H#— h-^&lJl 

[0 0 7 7] mvrtrfxm* i ) 

tJ*. x-f 7f-filCJ:oTft5lSK-5J: o lew 7'J * 
K3 dBIBJ#- h±Cft<9ftft. i^O/N-fr'J v K 
^fflffiof&g&ftojlft **t dti:±ot, 

•J y Y\£y Y (Dfemmmu. 4 5 0 h 3 

[0 0 7 8] 114 1 bOSHELSl&ttttStBr** 3 d Bit 
£ti«*S-&#<0ft;fr •? (C 3 Ft- + i^^«ffl 

- Y^BMIr 9 titfjtf- h±<0.X>f y* 

<0ttBtcJ:oT?t2:?n^ 0 -€-<D5pJ,>±f.li. #tf y Y tfW 
#f£j£ft:*§g * $££-r * 46 K 1 o to x y ^ L jH&S 

[0 0 7 9] 3. MIBttftffaftlMBS 
D!-ptEt?Ktv^ 0 L^Lftrt*^ H3 3atCi5tt 
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ffl©22. 5j££f££-f £ft<bU^ 2 2. 5 JgOiffrJg. 
fiT-0^^ 3 6 0jSO£^&{£lB£*>iSt3:-t.2>7t*6K3 
2 1" y £ ^fli>X~$)h ■? o 

[0080] &&%tttio Bunas*! 

H4 3 a 14, *)12T>f- + (brodside) rt>e>ft 

6»ftfc^6»ft*Loru-f ^ AM L fc«-?-i!fcsS 
10 (4, *titfz<DT\s4<r>&V)<D% :: F^feft-f2>£t)i>n 
^£0^2T-l±jStCL s i nQOKffi*3tfTi-*ii:Sr 

Kg1-&P$F«gi4, T= (L/c) s i n@T*t), i £ 
LTBEfclT**,, ^XIEI&v^t-A 

oTtll^WSJiffl (0 4 3 b li#jt*ifc«*>J|ME3IUStX«i 

m 8 iz&vz x o slwm&x 4 y 

20 &) #tT-WXW 7 U •{ 77 1/ ^ Of 

-•f--rF*3<75fl#H3Xx7-9-T7l--l' i: LT-fiffli" ^» i t 
■^^^.-C*^)^ 4 X 4-9- 77H 4r^-To 

BI4 0 lc^$iX7t: J: ^ ftfc<0-C*-& 0 {, L#t77 
U-f 1 6 7 ? hT-ab^. t L^ft<btf, 

71/-f 3 4 0 0^tm «f)8. 9cm«ffl«^o 

[0 0 8 1 ] 2. r'^v^JHiffi^3c 
30 i4 5li, f'f>7^ttffijlSia7U'f<Ottl6iS 

^fflgsO^fi, iWia^^^it^J: •? IC2 2. 5St 
^IRCioT, ±22. 5, ±67. 5, ±112. 

5, #.i/± 157. 5 8t<Dm*im*&mmfrimis.i- 

40 L^Lft* ? *b, — JS^ 1 o©tf-A L* l ^S'i^ftv^ <> 
[0 0 8 2] »iS*JSta|<Olf-AM#? 
1. a* (• 7 - (But ler) Thy y ^ UWR 
1214 6 a 14, 8«tW* : f-Oit^TH'tc^MStL^8lf 
- a/^ h h y y ? x<r)mM*m-t'o ^(0^(4, 1 
L^<b 4 LS?/ 1 R^t> 4 R-C*«f&£ft*:8 fcf-A*- 
h*tt£o I34 6bli, iO*J»cJ:oTI5**ii^*» 
•3lL*>f>4 L5.C/1 R^P> 4 Rt-Ii$tltv^ 8 T 
W If-A^-?^- V^-^-fo Ztib<7)\s-A<?> l o<7)tT 
-^<7)7J|6]*^$«$ti/ifl-§-l4, rate-AffTl 



(12) 
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-^>x(±— js?kv> < o^fiigijtr-A*a*?-r* 

[0083] 2. 75^ (Blass) 7F'J^Xg 
4R 

*Li**t>, scit^T-trat:^ (ant. 2<d^sc-<#) 
coif- AS-^-t*^* h h <; v tiSv^, x^* 
$pu±. &&&<om^&x&&<D&<Dmi%* 

ti^ti'tHo 04 7li, 9 mti%=S-<F>mMT U 
l-*S®-t4 8 If-i^Xv h >J 7 ^^C0ffitB&*^i"o 

7--7pJ;?^tSi:^ 77X7 h 'J y **tt|g<£> 
f*i?J>2 owR-g-oif&^KK'Cai^ 1 *»<b 9 £»LT 
tt*SS ?7a^l/r/3> (1 inear lengt 
h progression) Sr*i" 4 £ t £ , 

*CLi:7>*-C£4o lf-A#-HOM*^^ 

v * > x tmgm l T"f@i5u tf — a <o (± is] b# e 

[0084] 3. n — h v > (Rotman) U > X kf 
-AM 

n-b-7>UvX(i, W&T\"{ Ov><^<0**- 

tr-A#- hHirtfbwu^xowf^tcr&o-rST)^ 

^jr.^;W^-=SrJR*i-4 0 H4 8 li, 3 0 ifcStlii^ii 
U-f K*&^1-4 3 0 tf-An- h-7>U>X<DW»& 

lie, #X <on- h-v> U>Xkf-A**- h ^f&W 

[0 0 8 5] 4. nfittTU'f kf-ASW 
114 907W PU&T>7-i-<Dm'0 IZ-fcfflMZW. 

#£S&£-f 4£#K"($ffi£:rU £ £ fc n HHJgT W O 
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(phase — spoi le) ^ttt'Ho 
[0 0 8 6] nfc^OSEift-fe**!** 5M3iS*'f*-># r 
£ lite £ * 4 £ t IZ X o T t'0-B#^|t- 33 VT *> Iftg $ 

fix, zw-frji' V \,z £ o xdtfeZ titz/* ? - xn* 
[0 0 8 7] #a2UfcMoi5«/*«-«<t 

123 5 Oli, jifS/'-gft* v" i-^ww*lbist«&*^"> o 

[0088] »snifewi<osiSt»a«? 
i. 7 )v?mtRg.mm 

(±, A73^- htlb»#- h SfisSHIlttKi&o 
THH*^ofeiE«IBIJ«|B|»l?F*'S'W*a»=J:o-CLtf 

«»s*fs-%^i-4 (gsax<iffl*&iaKT-«fiS;$it7c) 

X^X (s t u b) "Cib47'f ;v^c0ffil[B&*^-r o aiS 

tu4o SS«[X-f ?f VXlCioT, H^(7>3±1IIJX5' 
30 X3H±3Tfflx^X*. 3rS?H4-t 9 ic, SiS&l5^r 

[0089] 2. ftV^-ff (channel iz 
e r ) X4-y+>r 

7^53- ^ mft^mz *ii'<-1rhZ.ttfX£% 

[0090] itttWMrttit* 'y^T-Am^Mvm^r 
im%vc\zt-?xm^xh*)nz> 0 15211, »h< 

«*ftff*U#+ L7c^l^ai§7 -f /U ^ O^* 

•/7t*4„ att»*«il)ftflr**r«WfLrSEtti-4U:a 
50 or. iliff/^7'ff7-f ;w^75^«MKrt-^x 



(13) 
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2tt, *IM^ -f ^ fflt 4 ^ t C i o t 

[0 0 9 1 ] 3. E^-tVWxW > 

ft L *oftjgg* -f > f - y > ^^S^-WJS KjUffcft. 
&mii. Si-Sft^ftOTtIi4tEx.^<, loo 

^»SX«±**Wrt-C»fti-*wi: <>*4^> K^* K 
[0 0 9 2] H53li. -t JV 9 -mS£<7>T> -TTJ-taHS 

di; (¥lbttuxiiai&ttK<o dS«?i"4c 

mitm&mt) ^mv^mm^ zmm-t 4 

£*t£, H3 3 a, b»±, 6 K?-<Di££-£^1- 0 

[0 0 9 3] 4. r >^-*-ffl«ffc»W*H»| 

r-^<o!»afi<j-+a*3eMi-4ii:Kj:or, ryy-i-m 

HSzK»*»*?i-4ii;**-C&4o El 5 41^0 5 5 
ft * 4 to K ffiffl S *l 4 ft JS r5E * 4 v * > tt <T> 2 
[0 0 9 4] g|54li, f4 tf-^T'sf-i-imL. Z 

<75 r > r- 1 <7>*f«*nft * w <o mm ft »anM^<o 

ftjg&X'f -y^HigtC J: oT2 1 1 , 2 1 2 , 2 1 3 <T> 

;vr y t+ £ 3 oostfeftw tixir- 1 o^|w||^^ it&c: 

t-'TiW/rtta^J <-T4Cli:tCJ:oTI6^$ 

[0 0 9 5] B5 5U, +*£JR*«f4;*$'*-£trH 
ff^/«y f-7 V-f-^- (patch antenna) £S 

^^lldi i { «It*5i^ ftif&ffclcisnTSt: 
4ffii!fc»U*v»-C#« (froJfcW) -T4i<h(Cft* 0 £ 
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>^U««-T4, taUtf. ^'fyf 1400 
KJSit* J: <X«i««tt) &«(tKB9lt**CJ: 

[0 0 9 6] C<D«ff.<Oflfe<7)|l5at±, "rib^iSteaiStt 

4 0 ^riMI«»j*ji»+*7»^^^c*«$ii4t*, i 
<r>9)&x.18.<£t>-£<7>M&)'i v TfeWi d2 
10 [0 0 9 7] 5. W«JS pTtlfi: W -^Bfffia 7 >-r^- 7 

^f<-M (Stealth) ftffili. 7>x^7 U 

CStftti) ttl*ttiiilrll*t^ Bntoi: 
^ftfti: ft47 >:t:J-t u-YJi, (ffilxtf) 
(j ammer) #£<07 U-f ^Mtt-f 4*£*i LT, 

* J?«^ * KMX «;Wlftl*1- -?-:Mv9>x, 
:«7 u-f *m.W1rz>fc<r>y'y h y *- a<d#i^B8<d 

20 [0 0 9 8] 7>ft7U'fMtf*, 7>n^ft 
»B#*EIlH)U8lii (detune) f 4, fib 

5J»<bO«clt/<^->*P^»r|ESX«±BSf*-r4i t**t? 
#*„ -E-it^x., SJ5clt^M13-?-<O^SrJi^-r4ii: 

7P^t6^*H3S-t* J: 9 C^lTtiit^ia, i" 
ftt>*>. 7 U'f <0^n'7 ^<7)>f <0*^^cO»aHife^8cox 

30 t)}«t|4„ 

[0 0 9 9] ^JSSI# 

tfibZ-hK ^ft< 2offlijtci3V»T3:#$it^KXi± 
77-; -/tc J: ^ n> *^*;p^.-f •> -f->^(0#^ 

* 1 -?vx±.m.wt-i> 0 

[0100] xrr*ffSr, 

[0 10 1] &±<0f&WlzfflLX-£lz&.T<omZffl*1- 

40 2> 0 

[0 10 2] (1) 8«St4ot, (a) K^ijtc 

E«sftfcasko^-f »f^rt»i*f, aw (b) 
a«-*-4«riB»»*T-iwo»««:**, (c) Mfa# 

ffl* ; fO ; &^^ii[6]Brtl* : f-*flx.4^ft < t 1 OCT) 

?fm, itrffi^-ft < t i> 1 oox-f -^f-cois:^ 

[0 10 3] (2) $ 1 «flB«W>S*»K*v»T, 
(a) ttE^SST-O****, A*3»^i:, tb^sa^ 



(14) 
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(b) HiIHe2o<7)x^ yf-UflrE» lfiSWH:/^ 

aEA^a^fcaEtbAa^-J: #*b§? 0 
[oio4] o) mmmmm-c&^x, (a) * 
or w r&or. irE-^rr i"f «o&*a*N 

07M, XtT (b) 4 -7 oTi6B#HJl®* 

aaa^***, (c) aEi$naKX?o#*4 f a 

mWJ?% (itioo^-fy *tf>K5S#«rEii# 

waaa* * a *fi-SKWi-4a» isma 
[oio5] (4) fR3«eaoi«mai£Mu«v^ 

■C. (a) mjETW itZ^jETU-f NfH3 

[0 10 6] (5) 7 A^a#?*H-C*oT, (a) 
AJ#-^(US*->i> (b) bJIEA*^- h 
imiEffi**'- h t<offli:^^7f-i:j:oTii$n/; 

[0 10 7] (6) ^5«IEK<0 7 -f ;W*i!iR*8Ki3 
v>r. (a) fnfE7 -r A^a^aEX**- h*<b 

[0 10 8] (7) *»H]S&r-*or. (a) 

-tcosi i aflwjt-e^a: < t *> 2 o«>aji»c5fci*siifc 
a, (b) «rEK±<oam«*-c*o-c*»oi»iEa« 

±«»2»flctr»«i-*1WE»*a*, , &V (c) 
lirE**-t<& *»oi»EK*> T OS 1 T »f «« * , 
(d) L*v**J:»)rt<*oiWB**«*i:l|tr|E5IT 

if «& kewd ?nttat me? i t w im t **«r 
if*. *aiag&„ 

[0 10 9] (8) ii5^iSIM&<05J--Afe'&t^Sfe 
^8 0 2> 8 1 2. 8 0 3 OWifflv>S7-f n * i) 
— i])\s-7<i?uy$iX'(yl-^ RTfi-J 9 nj£7 l< -i r*J 

[0 1 10] 

[K*#imSItO? ax U? T U>X] #ai±. 19 
9 3^7 J? 2 7 BmM$ti^*S#l¥mS^0 8/0 9 
7, 8 2 4 -f-O— SB^aiSi-Cfe^o 

[HffiOfBWfcl&lpn 

[HI] Bt^O-7-f ^ n> *^*;i/X^f 
$>or. aJi^Fffil. b f±tBf®EffiSlT-*^o 

[12] &.to<7)#v^-&?$1tmm%*wm*:7r>i-m-e$> 
or. a liKrffilEffil. b fi Affile] Kir** 
[13] £ah-->3>e-A£m#SEP»**1-BT 
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£or. aliiSWiH. bttBrffiHT?** 

[14] 13 Ojt^HSf ati^ffi 
I, b(i*E6nSD«»«)IBfffiBI-C**o 

[15] ^a^osaiiifcwoaw^aa**-*-*** 

•y^^-flf ifeor. aliWI, bli^figOffifffi 
JEffiHr;fc£„ 
[16] 15<7>;W y J-^TF-fm-Zh^X, ali!5 b 

1. c«ibUfiB4:Bitfc«©HfffijEffiBI-e*4o 
10 [|7] Ottawa <0$MOl&X -f -J *<r>¥W 

lo 

[is] **wo»aiiife«o*ffisiax'f yf©t^ 

[19] 1215. &<nx4 y+n-gc.mZmlrW-wmx'h'o 
T. aliloo^a. b JiffeOScttcol. c »;t jgKfi&O 

^a<oigi-c5b4o 

[mi o] *aw<o#aii;tt««>»«flEa**ri-*X'r 

•y^«r^i-0T-i?)or, a Ji^ftaoBffliEffiH. b li 

20 [sin ^ng§o»a^ifeCT<7)Tffli«m#fS?r#i-4 

b (±Hiiao®fMiEMIir-ab4 0 

[HI 2] HI 1 (OX-^ ?*-«>tt*flE««affl**1-H 
tio t, a JiBffEIEEl. b ItW-Wmx & Z 0 

[Ell 3] *«n«)#|«ttlfl(0 2 oillttf *^ 
■i yf&TF-tmx&^X, a»i¥ffil. b liWffiJEffi 
a, c liiOA^f !v ■5 L oft60 0 D a2!o i FffiliI-C4>-J.o 

[114] *%^0»ail*feta|0-s'>f ^D^pJ'^-l; 

30 or. aliBfffilEffia, b ti-5-<0^tto¥EB. c liiBj 
[115] *5£W<r>1ii-mnMM<DT'( ? nx Y <; y 

> h*«^»*#asr*+*^'f ^f-t^-ra-c* 

oT. a liSfffiJEKIU, bllalzStt'SrKffiiEffilr*) 

-So 

[116] *&m<Dft&nMW<n l-oni-J h>) 

S-^-flrabor. a (±¥ffilx bl±»fffi]Effilo 
[117] II 6«X-f7f<0Mp D n ii*tlt*o 
io r. alispffil. d l±»f®iEffiirab*o 

[118] 1 1 6 ox-r -i-vmizmn&mim-tmx- 

*or. ali^FMl. b »i®fffiiEMlr**4o 

[@i9] u 7(ox^j ^(omnm&m^^-rmxi, 

or. ali^fMl. b lilBfMiEffiir-ab-So 

[120] *awo#aa«««>2otf5*aRSr*+4 

X'f'7fSitlf*oT > ali^Fffil. bliBfMIEffi 

[121] *nnoffaxttfl«} 2 ooiiitirt 4 

ft&OX'T 7fi$tlt*ot, al±»fffiiE®l. bli 
so fHt*4, 
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[122] *&w<owm%mmv>* << ^^kvav 

>5/*jf1-H-C*o-C\ ali¥ffi0. b liirBIEffi 

[H2 3] B2 2 c 7f5W^I^ftlT- 
*>oT. a attBjESH, bttJE«OT!BBI"C**o 

[El 2 4 ] B 2 2 c >f 7 fOli:JitStBt* 
oT, a liBfffiiEBia. b ttft»»«»-ft-OTWBBT* 

o 

[B2 s] *&wo&mmmm<Dy7tmr \z>v*m 

i-*^>f y^Sr^fB-CaboT, ali^Klk blifPHi io 
BOBfffiiEHB. c JiHffi«OIBfffiiEffiB-C*&o 
[126] B250^^f7 f-OSE«^Wf!BjEWBo 
[B2 7] *«WO»aH««03|±lf*«t*i-*^ 

[02 8] *«WO»a**«OR*5eBlt*-r4^>f 
yf*StBt*ot, ati¥®0. b ligf®jEffi0-C 

& <£> o 

[H2 9] i280^^f y-f-OfciEOKHiEffiBo 

[13 0] *«wo»anjfififl<o h - -> a > e > 

M^^f 7ftStl-C*or, a tiWffijEBB* bii 20 
¥M0> c (i-t<0«3E^HfffijEffiB"C*&o 

[03 1] *&w<o#mnmm<D%.mw.&x<< y**>m 
<D&m<D¥wmo 

[032] ^m<onm%mm<o v - > 3 > t: > 

=U^^yfi^tit*or, a(i¥M0. btiWfffi 
[03 3] *«MO#a*»W0 6 tB*^>f v**7F-T 

[03 4] *«W^»a**«0*»^>f y-^fll**:^ 30 

[03 5] 03 4 <OiiJDOi«,B^0-e$>oT. attBfffilE 

y f-«r*trauatOTffiBT**o 

[03 6] 03 5<7)^xf 7f^t@t*)ot, a(i¥ 
SB, b»i»fHiEMB"C*&o 

[03 7] ^%^0»®*i£^ijOfi[fi]14J^^^-r^)^^ 
^^Ofijg^ffiSr^i-B-CaboT. a *±U "7 h *7^JK 40 

atftttNFiBB. 

[03 8] 03 7(7)oo^(OitioT, afi£JS&S 
HOB, bli*«*lIx7f>^Ho 

[03 9] 0 3 8^|t*ot, 6^7 7^(7) 

0o 

[04 0] *^^O#a^ife^J(0B#Paili£^+B§|Oli]g& 

0o 

[041] *^^o»ig*^fe«o^tt^^+B^^'/ , ; ? k 

B#Fe^ilM^+§S^^1-0T-$)oT, aliBttB. b ii-t so 



[04 2] ^ftno03iiiifefliojH»niiiirii»«fi» 

^g]SS0o 

[04 3] *§kmwM%nm<ox4 yft«it*7 

^*-^^3t*«PHI*«*I*^i-B-C*oT. afift&fg 
^TU^tAWiftoMM, biir u^EKfrBT 

o 

[gl44] H4 3 «7 CD^MHo 
-f y**te«*attt*Tl''f ©ISttBo 
h h 'J 7 ^^.^^-tlHT-^ot:, ali[5]8&[a> b 

[@47] *$S^<D#ig||J&0!|OX'f 5 

[@4 8] *»wo»antfi««>^'f £3 

[14 9] *5&^o»ig|iiS«ai<OA^ 

[150] *»wo»ai£tfc«o^'ff 
[as 1] *%w<ottmnMm<r>X'< -y+zmm-tby 
[i52] *5km<niftm%mw<ox4 vn&m-rzi- 
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